A critical role for AKT activation in protecting cells from ionizing radiation-induced apoptosis and the regulation of acinus gene expression.
Although AKT activation leads to the activation of various pathways related to cell survival, the roles of AKT in modulating cellular responses induced by ionizing radiation in normal human cells remain unclear. Here we show that low-dose radiation of 0.05Gy did not affect cell death, but high-dose radiation (> 0.2Gy) induced apoptosis through the activation of caspases and acinus cleavage. Ionizing radiation induced acinus phosphorylation via AKT activation. Thus, we examined the effect of AKT activation on radiation-induced cell death using CCD-18Lu cells transduced with a retroviral vector expressing constitutively active AKT (CA-AKT). The overexpression of CA-AKT rendered the cells resistant to ionizing radiation and prevented the proteolytic cleavage of acinus via phosphorylation. In addition, overexpression of CA-AKT resulted in the upregulation of acinus expression by activation of the NF-kappaB pathway. On the other hand, suppression of endogenous AKT expression by siRNA resulted in the reduction of acinus expression and enhanced the radiation-induced apoptosis in both CCD-18Lu and IM-9 cells. Our results suggest that AKT activation inhibits cell death during radiation-induced apoptosis through the regulation of phosphorylation and expression of acinus. The AKT/NF-kappaB/acinus pathway functions as one of the important regulatory mechanisms required for modulating ionizing radiation sensitivity.